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DETAILED ACTION 

Drawings 

1 . Figure 1 sliould be designated by a legend sucln as --Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings 
in compliance with 37 CFR 1 .121(d) are required in reply to the Office action to 
avoid abandonment of the application. The replacement sheet(s) should be 
labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as 
not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not 
be held in abeyance. According to invention's disclosure (see paragraphs 0004, 
001 1 , and 0034, Fig. 1 is a symbolic representation of the data detection for a 
hierarchical coded data transmission. Since this figure is not part of Applicants' 
invention it should be labeled as prior art. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-34 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

3. Claims 1-11 and 16-19 are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The claim(s) contains 
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subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. As to claims 1 and 16, Applicants 
fails to disclose how the second data stream is configured to augment the LLRs 
for the code bits of the first data stream. There is no indication by the Applicant in 
the disclosure of invention that the second data stream (i.e., enhancement data 
stream), is used to enhance the LLRs for the code bits of the first data stream. 

4. Claims 12-15 and 31-34 are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. As to claims 12 and 31 , Applicants 
fail to disclose how the combination of second data stream and first data stream 
provided to the decoder, helps to enhance the decoded data stream. 

5. Claims 28-30 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. As to claim 28, Applicants fail to 
disclose how the combination of information from the adjustment unit and the the 
decision unit is used to form enhanced data symbol estimates. In Fig. 5, 
Applicants show that hard decisions output help to provide LLR adjustments in 
block 546, however using the combination of hard-decision output and the output 



Application/Control Number: 1 0/821 ,585 Page 4 

Art Unit: 2611 

of LLR adjustment unit is not disclosed by the Applicants in a way to enable one 
skill in the art to perform the same method. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 22-24 and 27 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. As to claims 22 
and 27, limitation: the second data stream is provided with the first data stream to 
produce an enhanced decoded data stream, is vague and indefinite. From the 
language of the claim, it is not clear whether the first and second data streams 
are combined to produce an enhanced decoded data stream, or the second data 
stream is just obtained from the first data stream to produce an enhanced 
decoded data stream. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the phor art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1-3, 5-11,16-18, 20, 21, and 25, are rejected under 35 U.S.C. 
103(a) as being unpatentable over Applicant's background of invention, in view of 
Bjerke et al. (hereafter, referred as Bjerke) (US 2003/0103584). 
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As to claims 1 and 16, Applicants in the background of invention disclose 
a method of performing data detection in a wireless communication system (see 
paragraph 0004 and Fig. 1), comprising; detecting code bits of a first data stream 
based on received symbols for a data transmission (see block 172); computing a 
decoded base stream based on detected values (see block 182); estimating 
interference based on the decoded base stream (see block 174, block 174 only 
shows an interference canceller, but inherently interference must be first 
estimated and then cancelled); and enhancing the decoded base stream by 
subtracting (cancelling has been interpreted as subtracting) the estimated 
interference from the LLRs for the code bits of the first data stream to form a 
second data stream (see the output of interference canceller 174) configured to 
augment the LLRs for the code bits of the first data stream and augment the 
decoded base stream (in view of 1 1 2 first paragraph rejection of claims 1 and 12 
(see above) this limitation has been interpreted as broad as possible) (see 
paragraph 0004). Applicants in the background of invention disclose all the 
subject matters claimed in claims 1 and 12, except that detecting code bits 
comprises deriving log-likelihood ratios (LLRs) for code bits of a first data stream 
based on received symbols for a data transmission. Bjerke, in the same field of 
endeavor, discloses a technique to detect and decode data transmitted in a 
wireless system (see the abstract and Fig. 4c). Bjerke further discloses that the 
detector computes the LLRs for each transmitted coded bit and obtains soft- 
decision symbols (see paragraph 0105). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify the background of 
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invention as suggested by Bjerl^e to represent the detected symbols more 
conveniently (see Bjerke paragraph 0087). 

As to claims 2 and 17, Applicants in the background of invention show 
(see Fig. 1) decoding the detected values for the code bits of the first data stream 
to obtain decoded data for the first data stream (see block 182); and re-encoding 
and remodulating (see block 184) the decoded data to obtain remodulated 
symbols for the first data stream, wherein the interference due to the first data 
stream is estimated based on the remodulated symbols (see block 1 74). 

As to claims 3 and 18, Applicants in the background of invention further 
show the detected symbols are derived from the received symbols in real-time 
without buffering the received symbols (see Fig. 1). 

As to claim 5, Bjerke discloses that quadrature phase shift keying (QPSK) 
is used for both the first and second data streams (see paragraphs 0009 and 
0036). One principal advantage of QPSK modulation techniques is high spectral 
efficiency and low bit error rate (BER), therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention to modify Applicants' 
background of invention as suggested by Bjerke. 

As to claim 6, Bjerke disclose deriving received symbol estimates based 
on the LLRs for the code bits of the first data stream, and wherein LLRs for code 
bits of the second data stream are derived based on the received symbol 
estimates and the estimated interference (see Fig. 4c). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify 
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Applicants' bacl^ground of invention as suggested by Bjerl^e to increase tine 
performance of the system (see paragraphs 0005-0010). 

As to claim 7, Bjerke discloses that deriving received symbol estimates 
includes forming two equations for each received symbol based on LLRs for all 
code bits of a data symbol carried in the received symbol for the first data 
stream, and wherein a received symbol estimate for the received symbol is 
derived from the two equations (see paragraphs 0105-0133). 

As to claim 8, Bjerke discloses that the LLRs for the code bits of the first 
and second data streams are derived based on a dual-max approximation (see 
paragraphs 0010 and 0137). It would have been obvious to one of ordinary skill 
in the art at the time of invention to used dual-maxima approximation in the 
system to reduce the computational complexity of signal estimation. 

As to claim 9, Bjerke further discloses deriving channel gain estimates 
for a wireless channel used for the data transmission, wherein the LLRs for the 
code bits of the first and second data streams and the interference due to the 
first data stream are derived with the channel gain estimates (see paragraphs 
0089-0096). It would have been obvious to one of ordinary skill in the art at the 
time of invention to modify Applicants' background of invention as suggested by 
Bjerke to increase the accuracy of data estimations. 

As to claim 10, Applicants in the background of invention disclose that 
the first data stream is a base stream and the second data stream is an 
enhancement stream for a hierarchical coded data transmission (see 
paragraphs 0003-0004). 
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As to claim 1 1 , Bjerl^e discloses that the wireless communication system 
utilizes orthogonal frequency division multiplexing (OFDM), and wherein the 
received symbols are from a plurality of sub-bands (see paragraph 0004). It 
would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Applicant's background of invention as suggested by Bjerke 
to take advantage of a higher spectral efficiency. 

As to claim 20, Applicant in the background of invention discloses a 
method of performing data detection in a wireless communication system (see 
paragraphs 0003-0004 and Fig. 1), comprising: detecting code bits of a first 
data stream based on received symbols for a data transmission (see block 
172); deriving uncoded ("uncoded" in view of lack of any further description by 
the Applicant has been interpreted as decoded) data symbol estimates for the 
first data stream based the detection results for the first data stream (see 
decoder 182); computing a decoded stream based on the detected symbols of 
the first data stream using a set of modules (see blocks 182 and 186); 
estimating interference due to the first data stream based on the uncoded data 
symbol estimates (see block 174); and detecting code bits of a second data 
stream based on the received symbols and the estimated interference (see 
detector 176); wherein the second data stream is provided to the modules (see 
decoder 186) to produce an enhanced decoded data stream. Applicants in the 
background of invention disclose all the subject matters claimed in claim 20, 
except that detecting code bits of a first and second data streams comprises 
deriving log-likelihood ratios (LLRs) for code bits. Bjerke, in the same field of 
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endeavor, discloses a technique to detect and decode data transmitted in a 
wireless system (see the abstract and Fig. 4c, blocks 452a and 452b). Bjerke 
further discloses that the detector computes the LLRs for each transmitted 
coded bit and obtains soft-decision symbols (see paragraph 0105). It would 
have been obvious to one of ordinary skill in the art at the time of invention to 
modify the background of invention as suggested by Bjerke to represent the 
detected symbols more conveniently (see Bjerke paragraph 0087). 

As to claim 21 , Bjerke discloses that the uncoded data symbol estimates 
are derived by making hard decisions on the LLRs for the code bits of the first 
data stream (see paragraph 0161). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Applicants' background 
of invention as suggested by Bjerke to further remove the interference from the 
received signal. 

As to claim 25, Applicants in the background of invention further show the 
detected symbols are derived from the received symbols in real-time without 
buffering the received symbols (see Fig. 1). 

8. Claims 4, 1 9, and 26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Applicants' background of invention and Bjerke, further in view 
ofMaru (US 6,516,444). 

As to claims 4, 19, and 26, Applicants' background of invention and Bjerke 
disclose all the subject matters claimed in claims 1,16, and 20, except for storing 
the LLRs for the code bits of the first data stream in a buffer; and storing the 
LLRs of the code bits of the second data stream in the buffer by overwriting the 
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LLRs for the code bits of the first data stream. Maru discloses a turbo decoder 
apparatus (see Fig. 9), wherein previous information LOG likelihood and extrinsic 
information LOG likelihood are alternatively stored in a priori memories 103-1 
and 1 03-2 (see Fig. 1 ). Maru further discloses that when one memory is used for 
a read as a previous information LOG likelihood memory, the other memory is 
used for a write as an extrinsic information LOG likelihood memory. In the next 
cycle, the memory used as a previous information LOG likelihood memory is 
ovenA/ritten as an extrinsic information LOG likelihood memory, and the memory 
used as an extrinsic information LOG likelihood memory is used for a read as a 
previous information LOG likelihood memory. It would have been obvious to one 
of ordinary skill in the art at the time of invention to modify Applicants' 
background of invention and Bjerke as suggested by Maru to reduce the number 
of buffers in the system by overwriting the recent information on the previous 
ones and make the system less costly. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to LEILA MALEK whose telephone number is 
(571)272-8731 . The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayour can be reached on 571-272-3021 . 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

Leila Maiek 
Examiner 
Art Unit 2611 

/L. M./ 

/Leila MaIek/ 
Examiner, Art Unit 2611 



/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 261 1 



